Unit 2
Aquatic Life

Plants, animal's, and other lifeformshaveadaptedtoliveandreproducein
aquatichabitats. lowa swatersarehometothousandsof plant andanimal species.
Thissectionprovidesabrief introductiontothedifferent typesfoundinour waters.

Plants

Aquaticplantsareessential inaguatic ecosystems. They provideoxygen, food,
shelter, and protect shorelinesand stream banksfrom eroding. They haveavariety of
adaptationstolivingin, on, or near water and aredividedinto several groups.

Algae

Algaearesingle-celled aguaticplants. They oftenaretheproducersinagquatic
foodwebs. Algaeareuniquebecausealthoughthey may form spheres, sheets, or
filaments, each cell actslikeanindependent organism. They arethesmplest of all
plants. (They arenot consideredto beplantsby somescientistsand areplacedinthe
kingdomProtista.)

Twocommontypesfoundinour watersaregreena gaeandblue-greenalgeae.
Green algaeareconsidered thebasi cbiol ogical element of quality aguatic
ecosystemsand may consist of singlecell or multiple-cell “ colonies’ that givewater a
greenishcolor.

Blue-gr een algaearecommonly nuisanceal gaeassoci ated with stressed
ecosystems. They canformastagnant coatingonthewater surfaceand producea
rather musty smell. Thisproducesthe® of f” flavor sometimesfoundinfish. Toxins
produced by thesea gaeal so can kill fish.

Diatomsareanother group of beneficial al gaeused to datesediments. These
algaeproduceasilicon(glass-like) skel etonthat doesnot break downover time.

Liverworts and Mosses

L iverwortsandmossesusually arefound growinginmoist soil along shorelines
of water bodies. Thesesimpleplantsgrow indensemats, usually ongroundthat has
beendisturbed. They aremorecomplex thanalgae. Thecellswork together, but they
donot haveconducting cellstomovewater andfood betweencells. They readily
takeupwater and hold soil together to hel preducesoil erosion.

Vascular Plants

V ascular plantshaveconducting cellswhichmake*® tubes’ that
carry food, water, and mineral sthroughtheplant. They arethemost
complex andlargest membersof theplant kingdom.

Aquaticvascular plantscanbegrouped based ontheirlocationin C“f\\
relationtotheshorelineand thedepth at whichthey grow. Emer gent plantsgrowin
wet soilsalongtheshoreout to adepth of about fivefeet. They emergeabovethe
water. Cattails, rushes, and reedsprovideshel ter and nesting placesfor birdssuchas
yellow-headed and red-wingedblackbirds.
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Submer gent plantsarerooted and grow inwater depthsfrom about onefoot to
thedepthwheresunlight reachesthebottom. Submergent plants(e.g., coontail,
pondweeds) providehiding placesfor small fishandinvertebrates.

Floating-leaved plantsgrow inwater fromabout onetotenfeet deep. They are
rooted and havelong, flexiblestemswithleavesthat float onthewater’ ssurface
(e.g.,Americanlotus).

Therealsoarefr ee-floating plantsthat havesmall leaveswithrootsdanglingin
thewater. Duckweedisawell-knownfree-floater that isessential foodfor
waterfowl.

Some common examples of each type of plant include:

Emer gents—cattails, rushes, reeds, sedges, arrowhead, willows
Floating-leaved plants—water lilies, American lotus, some pondweeds
Submer sed plants—el odea, some pondweeds, naiads, coontail, milfoil
Floating plants—duckweed, watermeal

Note: Supplemental information for the activity, “Water Plant Art,” includesline
drawings of common aguatic plants.

CATTAIL
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Animals
Protozoans

Someanimal-like* critters’ aremadeup of only onecell andarecalled
protozoans(e.g., ameba, paramecium). Protozoans, likeal gae, areplacedinthe
kingdom Protistaby many scientists. Protozoansarepart of thevery important
groupknownaszooplankton.

Zooplanktonliterally means* animal wanderer.” Zooplanktonincludesavariety
of microscopi canimal sand animal-likecreaturesthat areessential asfoodfor
larger organismssuchasfish. (See* A Guidetothe Ecosystem Concept” in the
WILD Aquaticguide.) Microscopicinvertebratessuchaswater fleas(Daphnia)
andcyclopsaswell asfisheggsandlarvaal soarepart of thezooplankton
community.

Invertebrates

Invertebratesarethel east conspi cuous, but most abundant, animal group.
They rangeinsizefrommicroscopictolarger thanabaseball. Invertebratesfound
inlowawatersrangefrom freshwater spongestowormsand crustaceans(scuds,
copepods, and crayfish), mollusks(mussel sand snails), arachnids(spiders, ticks,
andmites), andinsects.

Threegroupsof wor ms(flatworms, roundworms, and segmentedworms) are
foundinlowawaters. Thisgrouprangesinsizefrommicroscopictoseveral
inches. Themost familiar flatwor msareplanaria, whichareabout half aninchlong
(usedinmany scientificexperimentsbecauseof their remarkabl eregenerative
powers). Thin,small roundwor msliveinfreshwater andsoil, but parasitic
roundworms(such aspinworms) aremorefamiliar tomost people. Segmented
wor msincludeleeches. Many arepredatorswith specialized mouth partsfor
piercingtheir prey and eating blood or soft tissue.

Arthropodshavejointed appendagesand hard body coverings. Thisgroup
representsabout 78 percent of all known speciesof animals. Crustaceans
(crayfish, water fleas, sowbugs, etc.), centipedes, millipedes, insects, spiders,
ticks, andmitesall arepart of thisvery largegroup of animals. Many arefoodfor
birds, amphibians, reptiles, andfish.

Many terrestrial insects(arthropodswiththreedistinct body regionsandthree
pairsof legs) haveanaquaticimmaturestage. M ayflies, dragonflies, damselflies,
stoneflies, caddisflies,and mosqguitoesall areaquati cduring part of their lives.
Someinsects(e.g., diving beetles, water scorpions, water boatmen) areadapted
foranentirely aguaticlife.

Snailsandfreshwater mussel sarethemost commonmollusksinour waters.
They havesoft bodiesthat of tenarecovered by acalcium-rich shell. Snailsusually
areinstill or slowly movingwaters. M ost of thesesl ow moving creatureseat B
plants. Mussels, becausethey arefilter -feeder sand sensitiveto pol lutants, often
areused aswater quality indicators. Asadults, most are sedentary and cannot
|leaveareaswhenwater quality becomespoor.

freshwater mussel
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bullhead

bullfrog

Thepresenceof mussel sthat grow toalargesizeisanindicator of good water
quality. They areabundantinclear waters, but their numbersaregreatly reducedin
slt-ladenwaters.

Vertebrates
Fish
Thereare 148 speciesof fishfoundinlowawaters. Some(e.g., largemouth bass,

Ber 24 Dbluegill, channel catfish) arefoundthroughout thestateinmany different kindsof
S water. Others(e.g., trout, smallmouthbass, paddl efish) aremorerestrictedin

distribution. lowafishrangeinsizefromminnowsanddartersthat growtoonly an
inchortwoasadultstolargefishfoundintheMississippi River suchaspaddiefish,
whichcanweighover 100 pounds.

Themajor fishgroupsinlowaincludeprimitivefish (lampreys, paddiefish,
sturgeon, gar, and bowfin), trout, herring, mooneye, pike, suckers, minnows, catfish,
temperatebass, sunfish, and perch. Consultthebrochure, “ Fishlowa! An
Introductory GuidetotheFishof lowa’ for moreinformationabout individual species
of lowafish.

Amphibians

Amphibianshavesmooth, moist skinwithmany glands. They havefour limbsand
digitswithout claws. Fivekindsof salamandersand 16 typesof frogsarefoundin
lowa

Habitat |ossand degradation arethemost seriousthreatsto frog and salamander
populations. Aquatichabitatsarebreeding, larval, and wintering (hibernating) habitat
for most | owaamphibians. Amphibiansprosper inareaswithout fishor bullfrogs
(mainpredatorsonlarval stages). They alsodowell inaquaticareasthat havean
abundanceof submerged vegetationto provideadequateescapecover.

Withfew exceptions, amphibianslay their eggsinwater. Jelly-likemassesarelaid
inshallows, usualy attachedto plants. They hatch quickly; somewithinafew days. In
spring, our watersarealivewiththesoundsof frogsandtoadssearching for mates.

Y oung eat algaeand small invertebrates. M any arefood for other aquaticanimals.

Someamphibiansspendtheir adultlifefar fromstandingwater, but their thin,
moi st skinrestrictstheir distributiontofairly moist habitats. (Sometoadsareableto
liveinvery dry areasby secreting aprotectivecoating ontotheir skinand burrowing
intotheground.) Bullfrogs, leopardfrogs, chorusfrogs, and cricket frogsarefound
throughout thestatenear ponds, wetlands, and roadsideditches. Thetiger
salamander isthemost commoninlowa. Seethel DNR publication, TheFrogsand
Salamander sof lowa, for information about lowaamphibians.

Reptiles

Reptiles(likeamphibians) arecold-blooded, but they havedry, scaly skinwith
almost noglandsandtheir digitshaveclaws. Inlowa, thisgroupincludesturtlesand
snakes. Some speci esof reptilesaredependent onaguatic habitats, but most canlive
andreproducegreat distancesfromwater. Reptileeggshaveal eathery shell andare
laidonland. Theyoung donot gothrough metamorphosislikeamphibians; they hatch
intominiatureadults.
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Turtlesareprotected by ahard shell (carapace). Theupper andlower jawsare
coveredwithasharp-edged beak, which (becausethelower jaw fitsinsidethe
upper) allowsthemtousetheir jawslikescissorstotear off bitsof food.

Thewestern paintedturtleandthered-earedturtlearecommoninlowa. They
spend muchof their timebaskinginthesunonlogsor rocksindow-movingrivers, — Panedtrte
doughs, oxbow lakes, ponds, and drainageditches. Both prefer areaswith sufficient
aquaticvegetationfor food and shelter. Thesecol orful turtleseat aquatic plants,
snails, crayfish, insects, and somefish. Thered-earedturtlecan bedistinguished from
thepaintedturtleby thedistinct red or orangestripenormally present on each sideof
thehead behindtheeye.

Snappingturtlesarecommonly foundinlowafarmponds, streams, rivers,
swamps, andlakes. They aregrayish-brownincolor, but theupper shell usualyis T
coveredwithmudor algae. Snapperseat animal sand aguati c plants. Snapping turtl 05/, 2O
aretrapped for food. Joo

s
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snapping Turtle

Snakescanswim, but just afew speciesareassoci ated with aguatic habitats. The
smoothgreensnakeisasmall, docileprairiemarshdweller asistheraremassasauga
rattlesnake. lowa sthreespeciesof garter snakesareassociated withaquatic
habitatsand eat insect | arvae, amphibians, andfish. Thenorthernwater snakeisan
aggressiveaguaticreptile. Itisafish-eater andisnon-venomous, but will nothes tate
tobiteif cornered.

For moreinformationabout lowareptiles, seethel DNR publications, The
Snakes of lowa and The Lizzards and Turtles of lowa.

water snake

Birds

Of theapproximately 370 speciesof birdsthat havebeen seeninlowa, about
145usually arefoundinsomesort of wetland habitat. L akesand streamsprovide
essential habitat for many other species. TheMississippi and Missouri Riversare
major flywaysfor migratory birdsof al kinds. TheMississippi Flyway isacorridor
for 40 percent of North America swaterfowl and shorebirds.

Following are some birds that can be found near owa waters:

American and least bittern, American coot, American widgeon, bald eagle, common and
hooded merganser, black crowned night-heron, black tern, blue-winged and green-winged
teal, Canada geese, cattle egret, double-crested cormorant, Forster’s tern, gadwall,
great blue heron, great egret, green heron, hawks, killdeer, kingfishers, king rail, loons,
mallards, northern pintail, northern shoveler, osprey, pied-billed grebe, plovers, red-
winged blackbird, ring-billed gull, ring-necked duck, ruddy duck, scaup, snow geese,
snowy egret, sorarail, sparrows, swallows, thrushes, trumpeter swans, vireos, Virginia
rail, warblers, white pelican, wood duck, woodcock, woodpeckers, wrens, and yellow-
headed blackbird
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Some of the more familiar birds noticed by even casual observers:

Waterfowl (e.g., swans, geese, ducks) arebuiltto
maneuver inwater. They float, havewebbedfeet for speedy,
over-water locomotion, havewater-proof feathersand
insul ating down, and somecanevenusetheir
wingsto propel themunder water. Canada
geeseandmany duckshavebillsfor straining
vegetationor invertebratesfromwater. Mergansersare
fish-eaterswithspike-likebillswithsawtooth

margins. Mostwaterfowl aremigratory, flying
southfor thewinter andflyingback northinthe

migrating Canadageese I Ing'

Bald eaglescanbeseen near water scouting for fish. Bald eaglesmatefor life
andusually usethesamenest year after year. In1995, lowahad at | east 35 nesting
pairs.In1996, 1,416 bal d eagleswerecounted winteringin 39 lowacounties. The
number of bald eaglesinlowahasnearly doubled since 1992.

Double-crested cor mor antsareseennear lowariversandwetlands. They are
large, black birdsthat often stand onrocksor branchesnear water withwings
spread. Cormorantsarecol ony nestersand arerarenestersinlowa. Double-crested
cormorantswerefound nestinginfivecoloniesin 1996, al ontheMississippi River.

Great blueher onsarelargewading birdswithlong necksandlegsand spear-
likebills. They fly withtheir necksfoldedinan S-shape. They arecommon near
marshes, ponds, |akes, or backwater areasof rivers. Twenty-sevengreat blueheron
 rookerieswerereportedinlowain 1996. Of thetotal number of nestsreported, 78
greatblue heron percentwereontheMississippi River.

Mammals

Many small mammal sareassoci ated with aquatic habitats. Mice, voles, and
shrewscanbefoundtunnelingthrough grassat thewatersedge. Severa speciesof
batscanbeseeninforagingflightsforinsectsover water intheevenings. Beaver,
muskrat, andriver ottersarelarger mammal sthat areclosely linkedtowater.

Beaver sarelargerodents. They havedark brownfur withahugeflat, hairless
tail. Beaver damsonsmall streamsandrivers, createpondsand sometimesflood
areasupstreamfromthedam. Theseengineerscut downnearby treeswiththeir
sharpteethto construct their homes.

buildlodgesor hutsmademainly of cattailsandrushesinwetland areas. Likebeaver,

ﬁ/ Muskratsaresmall rodentsthat often burrow intostreamor river banks. They
! h’muskratsarepl anteaters.

muskrat
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Otter s were abundant along rivers and streams before white explorers settled in
lowa. They were essentially eliminated from central and western states by the early
1900s because of habitat loss, over harvest, and water contamination. Otters have
since been reestablished in lowathrough reintroduction programs from 1985-1990.

The otter isa playful furbearer that has rich brown fur with alight underside and
grayish throat and chin. These graceful swimmers like to use abandoned lodges of
beavers for their home. Otters no longer are on the endangered species list in lowa but
cannot betrapped legally.

Raccoonsoftenacquirefoodfromwater intheformof fishand mussels. Other
“upland” animals(e.g., mink, weasels, fox, skunks) may searchthewater’ sedgefor
prey.

For moreinformationabout aguati cplantsand animals, includingidentification,
lifehistory, habitat, etc., consult thefollowingresources:

Teacher Aids

Audiovisud Program: AquaticLife

Posters: LifeinA Stream, AquaticLife, Fishlowa!: AnlIntroductory Guidetothe
Fishof lowa

CD: Biodiversity of lowa: AquaticHabitats

Other Materials

Reference Materials:

Christiansen, J.L.andR.M. Bailey. 1991. The Salamandersand Frogsof lowa:
NongameTechnical SeriesNo. 3. DesMoines: lowaDepartment of Natural
Resources.

Christiansen, J.L.andR.M. Bailey. 1988. TheLizardsand Turtlesof lowa:
NongameTechnical SeriesNo. 3. DesMoines: lowaDepartment of Natural
Resources.

Christiansen, J.L.andR.M.Bailey. 1987. The Snakesof |owa: NongameTechnical
ReportNo. 1. DesMoines: lowaDepartment of Natural Resources.

Cummings, K.andC. Mayer. 1992. Field Guideto Freshwater M ussel sof the
Midwest. Champaign, IL: IllinoisNatural History Survey.

Eilers,L.J.andD.M.Roosa. 1994. TheV ascular Plantsof lowa: An Annotated
Checklistand Natural History. lowaCity: University of lowaPress.

Hothchkiss, N. 1972. CommonMarsh, Underwater and Fl oating-leaved Plantsof
theUnited Statesand Canada. New Y ork: Dover Publications, Inc.

Jackson, L., Thompson, C. and J. Dinsmore.1996. lowaBreeding Bird Atlas. lowa
City: University of lowaPress.

Laubach, C.M., Bowles, J. and R. Laubach.1988. A Guidetothe Batsof lowa.
NongameTechnical SeriesNo.2. DesMoines: lowaDepartment of Natural
Resources.

Mayhew, J. (ed.). 1987. lowaFish and Fishing. DesM oines: | owaDepartment of
Natural Resources.

Winterringer, G.andA. Lopinot. 1977. AquaticPlantsof I linois. Springfield: [linois
StateMuseum.
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Popular Field Guides:

Peter sonFirst Guides- Birds, Fishes, Insects, Mammals, Reptilesand Amphibians

Peter son Field Guides- Animal Tracks, Eastern Birds, Eastern Reptilesand
Amphibians, Freshwater Fishes, | nsectsof North America, Mammals

Audubon Society Field Guides- Birds-Eastern, Insectsand Spiders, Mammals,
Reptilesand Amphibians

Audubon Society Pocket Guides- Animal Tracks, Insectsand Spiders, Mammals,
Reptilesand Amphibians, Familiar Birdsof Lakesand Rivers

Golden Guides- Bats, BirdLLife, Birds, Butterfliesand Moths, Insects, Mammals,
PondLife, Reptilesand Amphibians, Spidersand Their Kin

SokesNature Guides- A Guideto Amphibiansand Reptiles, A Guideto Animal
TrackingandBehavior.

Popular Literature:

Arnosky, J. ComeOut, Muskrats. WilliamMorrow & Co. (beginningreaders) The
muskratshabitat isapeaceful pondteemingwithanimal life. Watchthebusy
muskratsfeed, swim, and play intothenight.

Amosky, J. Deer at theBrook. WilliamMorrow & Co. (beginning readers) Watch
deer takingadrink at asparkling brook, nibbling at blossoms, and playing
together onasummer’ sday.

Arnosky, J. OttersUnder Water. Putnam. (ages 3-6) Two otter pupsswim, dive,
andexplore. They encounter newts, turtles, ducks, muskrat, andfishontheir
underwater adventure.

Dinsmore, J.J. 1994. A Country So Full of Game. lowaCity: University of lowa
Press. A descriptionof what lowawildlifewaslikebeforesettlement. Well
researched and containsmany anecdotesand uniquestoriesfromwritingsof
early settlers.

Eyewitness Juniors. Amazing Fish and Amazing Frogsand Toads.

George, W.T.1988. Beaver at Long Pond. Astheother animalsat L ong Pond settle
downforthenight, Beaver |eaveshislodge, beginssearchingfor food, and starts
hisnightly adventure.

George, W.T. 1989. Box Turtleat Long Pond. Onabusy day at Long Pond, Box
Turtlesearchesfor food, basksinthesun, and escapesfromaraccoon.

George, W.T.1991. Fishingat Long Pond. WilliamMorrow & Co. (ages4 and up)
Whilefishingfor bass, Katieand her grandfather observeadeer, anosprey, a
goose, and other pondvisitors.

Johnson, S.A. 1989. Water I nsects. Minneapolis: Lemer PublicationsCo. Big color
photosand descriptionsof aquaticinvertebratesandtheir lifecycles.

Johnston, G. and J. Cutchins. Scaly Babies. Morrow Junior. (ages7andup) An
unusual ook at how baby reptilessurvivetheir firstyear of life.

Johnston, G. and J. Cutchins. Slippery Babies. WilliamMorrow & Co. (ages7and
up) A fascinatingl ook at theamazingamphibianworld.

Kinderdey, D. EyewitnessBooks. Amphibian, Fish, PondandRiver. (al ages)

Kindersley, D. SeeHow They Grow: Frog. (ages5-8) Showsthe sequenceof
growthfromnew-borntoyounganimal. (Endearing natural history book for the

veryyoung)
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Lacey, E.A. TheCompleteFrog. WilliamMorrow & Co. (ages5-9) The
evolutionary history of frogs, their biology and behavior, theresponsibleway to
catchand study them (includinglettingthemgo), evenfrogsinliteratureare
discussedinconcise, readableprose.

Lyons, J.and S. Jordan. WalkingtheWetlands. JonnWiley & Sons, Inc. A hiker's
guideto common plantsand animal sof marshes, bogs, and swamps.

Mazer, A. The Salamander Room. Random House. (ages4-8) Brianfindsa
salamander andtakeshimhome. Brianimagineshisroomasasalamander’ s
paradisewithwet | eaves, crickets, birds, and amphibiousfriends. Anintroduction
toecology cloakedinfantasy to appeal toevery childwhohaswishedforan
unsuitablepet.

My First NatureBooks. Toad. American Education Publishing. (ages5-8) Designed
toarouseand encourageachild’ scuriosity about theworldaround us.

Stutson, C. OntheRiver ABC. RobertsRinehart. (beginningreaders) A ladybugis
sent downstream by asuddenrainstorm, encounteringwildlifeinhabitingtheriver
asshewindsthroughtheal phabet.

Turner, C. TheTurtleandtheMoon. Penguin USA.. (ages4-7) Theturtlewholives
inthegrasshasnooneto play withuntil thenight hepokeshishead out of his
shell and seessomethingwonderful by thesideof thelake.

Winslow Parker, N.and J.R. Wright. Frogs, Toads, Lizards, and Salamanders.
WilliamMorrow & Co. (ages6and up) Hopping, burrowing, jumping,
swimming, climbing, running, anddigging—sixteenexamplesfromtheamphibian
andreptileworlds, foundall over theUnited States.

Demonstration Models:

Stream T ableand EnviroScape- contact A quati c Education Program, 2473 160"
Road, GuthrieCenter | A 50115 (641/747-2200; email:Beverly.Stringer @dnr.state.ia.us)
for listingof organi zations/agencieswhichhavemode savailablefor|oan

Other:

lowaDNR homepage (www.iowadnr.com)
FishandWildlifeServicehomepage(www.fws.gov)
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WILD Aquatic Activities (grade level)

Aquatic Roots (5-8)
AreYouMe?(K-4)

Blue Ribbon Niche (5-8)
Designing a Habitat (5-8)
Edge of Home, The (5-8)
Fashion a Fish (K-4)
Fishy Who' sWho (5-8)
Marsh Munchers(K-4)
Micro Odyssey (5-8)
Migration Headache (5-8)
PuddleWonders! (5-8)
Riparian Retreat (5-8)
Water Canaries (5-8)
Water Plant Art (K-4)
Water We Eating? (K-4)
Wetland Metaphors (5-8)

* Supplemental information provided for italicized activities.
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